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ANSWER TUF. FOLLOWING <Jl ESI IONS. VOL M\i ASM' ME. ANN MISSING DAI A. 
Question I (20 points) 

a) Briefly explain the following “A iiatabj.se is an integrated resource shared by various users." 

b) Give at least lour applications for database systems 

C) Discuss briefly the main limitations of file system based approach to database. 

d) Discuss briefly the main disadvantages of DBMSs 

e) Discuss briefly the Three-schema architecture What are Us mam advantages? 

0 Discuss briefly ihc allowable authentication modes in MS SQI. Server 2005 



Question 2 (20 points) 

a) What is meant by each of the following terms 

I. Data model 

II System catalogue. 

III Data integrity 

IV Schema-based constraints with the relational model 

b) Consider tire following company DB. It stores information about employees (identified bv 
SSN. with salary and phone attributes) and departments (identified by dept ID, with department 
name and budget as attributes) Fmployccs work in departments Ihc DB records the interval 
during which an employee works for a department Draw an ER diagram that describes each of 
the following situations. 

1. Employee is not allowed to work in a department for two or more interv als 

II Employee is allowed to work in a department for one or more intervals. 



Question J 125 points I 

(a) Distinguish betw een transactional and w arehouse databases 

<b) A college library holds books for its members lo borrow Each book may be written by 
more than one author Ally one author may have written several books If no copies of a 
wanted book arc currently in stock, a member may make a reservation for the title until it is 
available Now, it is required that. 

I Using the E-R Model, design Ihc above database 

II Map your E-R Model tnlo a relational one. 

III. Write down the required DDL SQL statements to implement your design on MS 
SQL Server 2005 showing the required schema-based constraints. 



Question -t (25 points) 

(a) Discuss briefly the RAID technology showing its mam configurations 

(h) Consider the following small suppher-part-dalabasc, represented by its schema diagram Ihc 
database contains information about suppliers (St. pans (P). and a relation about which parts a 
supplier has supplied (SUPPLIES). 

S S0 SHAME City KM 

X ' V, 

SUPPLIES 5* P* P** .t Amount 
p p§ PN A VC Color Stock_locotlon 

Formulate each of the following queries in relational algebra and SQL Matcmcnt(s) 

I Without duplications, find the KM values of all suppliers in Cairo. 

II Find Ihc name of parts with a weight between 1(1 and 15 

III Find the amount of every part, which has been supplied by a supplier in Alex. 

IV, Find the names of the suppliers, w hich have deliv ered at least 25(1 green parts that are 
stored in Junto 

Best W ishes 



Dr. Hisham Saied Mahmoud 
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ANSWER THE FOLLOWING Ql ES I IONS. V Ot MAN ASSl .ME ANY MISSING DATA. 

Question I <20 points) 

a) Trace the action of the binary Search algorithm, including listing the values of Low. High and 
Middle for the list 1000, 750. 650. 500. 400. .100. I SO. 10, 0 for each of the following search 
elements. ( i) 700 (it) 500 

bl Design a C— structure to represent a course in terms of its Id. Name, and Type. The course 
type can be one of the following cases (Mandatory, Selective, Project}. Then write two C- * 
functions, one to read front the keyboard a course data and the other to print the data stored in a 
course 

C) Write a C — function Isl to implement the merge sort algorithm. 



Question 2 (20 points) 

a) What is a data type? What is an ADT? Give at least or.c example. 

b) What is a C+ 4 - class? What is an object? Give at least two examples 

c) Write one 0+ function to compute the minimum, the maximum, and the average values of a 
given array The array is defined by its size and its base pointer 

d> Design and implement an ADT called Complex to represent complex numbers with the 
follow ing operations: 

• A delimit constructor 

• A constructor 

• Add() to add two complex objects 

• SubQ to subtract tw o complex objects 

• \lul() to multiply two complex objects. 



Question J ) -5 points I 

ii What does the follow ing program prim out" Explain. 
nine hide <iostream > 

^include <stnng> 
us inn namespace std. 

ini fbofinl *a. ml n; ! \f(n - ~ I) return a/0/ return ia/n ti ' fnotan 1)1 

void mamO { ml it 5. tnt *a= new int In/; for (int i=0.i<f;i-r+) a[i)=t+.\ 

eoul < <foo(t i. n) < <endl, / 

b) Write an algorithm that finds the k-th smallest clement in an array of si/c N by modifying the 
selection-sort algorithm. 

e) The insertion sort w orks by hav ing the sequence 0 through i-1 already sorted. I hen. item i is 
inserted into its proper position in the sorted sequence by shifting the larger items. TIus process 
is repealed for i going from 2 to the array size. Thus, the insertion son w orks just like the usual 
approach for sorting a hand of playing cards. Write C- - function for an insertion sort that has 
an array of integers and the array size for its arguments Do a liming analysis of the routine to 
determine the order of its time requirements. 



Question 4 <20 points) 

(at Write a Cr • function called CopyLislO that takes a linked list and returns a complete copy of 
that list 

(bi Wnte a C++ function called Count! I that counts the number of times a given tilt occurs in a 
linked list. 



Best Wishes 



Dr, Hisham Saied Mahmoud 
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The First Question 

(a) What is each of the following terms in compiler design means: Translator, 
Preprocessor, Compiler, Self-resident translator, and Cross- 
translator 7 

(b) Illustrate a compiler phases and the aim of each phase when the parser is 
implemented as a mam program that calls the scanner and the code 
generator as subroutines. 

(c) For the following source code statement: 

if x > 0 then begin x 1 = 50; y :» 70 end 

else begin x i= 50; y ;■ 40 end 

1. Show the output of each of the main three phases of a compiler. 

2. Show the output if an interpreter Is used. 

The Second Question 

(a) What is the main functionality of a symbol table 7 Provide two implementation 
techniques of such table and an advantage of each provided technique. 

(b) Show a Finite state machine in either state graph or table form for the 
following language: "Strings containing an even number of zeros and an 
odd number of ones" What is the input alphabet of this language 7 

(c) Show the balanced and not balanced binary search trees which would be 
constructed to store each of the following lists of identifiers: 

Hill, cat, bat, bird, tree, frog, dog, cow 



The T hird Question 

(a) What is each of the following terms means In compiler design: a simple 
language, a derivation, a terminal, a non-terminal, and a handle ? 

(b) Given the following grammar: 

1. A -» A * A 2 . A — * A / A 

3. A -» ( A ) 4. A -* C 

1. Show a left-most denvation and a derivation tree for :c*c)/c input string 
using the above grammar. 

2. Gassify the above grammar according to Chomsky's definitions. 

3. Is the above grammar ambiguous one 7 If the answer is yes eliminate its 
ambiguity. 



P. T. O. 



l 



The Fourth Question 

(a) Show a pushdown machine for the language of the grammar given above in 
the third question (b). 

(b) Write a recursive descent parser for that grammar. 

(c) Show the sequence of stacks that occurs when the pushdown machine in (a) 
parses the string c / ic * ci. 

The Fifth Uueslinn 

(a) What is a shift/reduce parser 7 Outline how a shift/reduce parser may work. 

(b) Explain carefully the differences between LR(k) and LL(k) parsing. 

(c) Using the following grammar, show the sequence of stack and input 
configurations as the string cccd is parsed with shift reduce parsing. 

S — » S c B 
s c 
B — » c d 

Hie SUih Question 

(a) Why a compiler phases may be separated into front-end and back-end parts 7 

(b) Write strings of atoms corresponding to the input statement: for i := a to b 
+ c do b := b/2 and then translate them to instructions using a single-pass 
and a two-pass code generators. 

(c) Consider the arithmetic expression: d / fa + b) / c - (a + b) / c 

1. Use the register allocation algorithm to construct a weighted syntax tree. 

2. Write strings of atoms corresponding to this expression. 



With my best wishes 



l 
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.1 timer tfi efoffoxnna questions 

First question; 

(a) What is (lit function of Data bus. \ddrcss bus anil Control hus? Show lion these 
hoses interconnect various system components. 

thl Briefly tltscrihc the three main parts of the system memory . 

(c) What is the purpose of the segment register in protected mode memory 
addressing'.’ 

Second question: 

(al What is the main purpose of each of the following register: l$\, CX, IP. and CS? 
Which microprocessors contain an FS and CIS segment registers? 

Ill) Determine the memory location addressed hy the following real mode 80286 
register combinations: I)N 200011 and SI I <1021 1 . DS 100011 and 1)1 '200011, 
SS -2.10011 and IIP .120011, and l)S AOIIIIII and BX=10D0II 

(c) W hich 12-hit register or registers are used as an offset address for data segment 
data in the Pentium 4 microprocessor? 

TKirtf question : 

ta) Briefly describe the direct addressing and register indirect addressing modes. 

(h) Suppose that DS = 02 1011, and R\ = 031011. Determine the memory address ac- 
cessed In each of the follow ing: (a) MOV \L,|1243H| and (b) MOV’ E.\X.|BX|. 

•Fourtl t question 

ta) Describe the purpose of the D- and W-bits found in some machine language- 
instructions. 

th) In a machine language instruction, what information is specified In the MOD 
field? 

Ic) If the register Held (Itlt.l of an instruction contains a (010) and \V=0, w hat 
register is selected, assuming that the instruction is a 16-bil mode instruction? 

til) What memory -addressing mode is specified by It/M = (Mil with MOD 00 for a 
16-bil instruction? 
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Answ er the foQduing questions 

•First question; 

lal What is the function of Data bus, Address bus and Control bus? Shots how these 
buses interconnect various system components. 

(h) Briefly describe the three main parts of the system memory. 



(cl " hat is the purpose of the segment register in protected mode memory 
addressing? 



.Second question: 

(a) \\ hat is the main purpose of each of the follow ing register: B\. ( A, II*. and CS? 
" hiclt microprocessors contain an FS and CS segment registers? 

(I») Determine the memory location addressed by the following real mode X02X6 
register combinations: DS=2000II and S1=I002H, DS-IOOOII and 01=200011, 
SS=230UH and UP*=3200H, and DS=AGOOI1 and BX=100UH 

(c) Which -32-bit register or registers are used as an offset address for data segment 
data in the Pentium 4 microprocessor? 



Third question: 

(a) Briefly describe the direet addressing and register indirect addressing modes. 

(b) Suppose that DS = 0210H. and BX = 113 1 OH. Determine the memory address ac- 
cessed by each of the following: (a) MOV AL,|1243H| and (b) MOV EAX,|BX|. 

Fourth question: 

(a) Describe the purpose of the D- and W-bils found in some machine language 
instructions. 

Ibl In a machine language instruction, what information is specified by the MOD 
field? 

tc) If the register field (REG) of an instruction contains a (010) and W=0. what 
register is selected, assuming that the instruction is a l(>-bit mode instruction? 

(d) What memory-addressing mode is specified by R/M = 001 with MOD = 00 for a 
1 6-bit instruction? 
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Attempt the following Problems ; 

I For the control system having the following transfer function 

ill _ 

s ' 1 t-Ss“ + l9j+12 

a) find state-space model in the canonical form. 

b) Find the eigenvalues and check the system stability 

c) Check the system controllability and observability. 

dl Find the nonsingular matrix P that will diagonalize the system malnx 
“A" such that; 

h-P~l.4P= diugA /ij ) 

where (z,'.v) arc the eigenvalues of the matrix "A", 
e) Obtain the stale transition matrix <?U). 



: Consider the control system shown ,n the following block diagram It is 
desired to determine the range of "K" for which the system „ stable using 
Nyquist criterion technique. 




1 he figure represents a plot for the log magnitude curve of a forward transfer 
function (i(Ju) ol a unity feedback system (the drawing is not to scale): 
a Find the system transfer function G(S) 

!>• Find the gain margin and phase margin. 

c. Is the closed-loop system stable. 

d. If an amplifier of gain K is added in cascade with the forward transfer 
function lound above, find the limiting value of K for a stable 
operation of the system 



Amplitude raik> 
in db 




■I at Apply Roulh-Huiwiu! stability crilcrion 10 check die stability of the system 
having the following characteristic equation . 

(i) s *• s* + 4 s' - 4 s 1 1 2 s * I = 0 

(ii) s'r 10 s 2 + 16 s + 160 = 0 

hi A simplified torm of the open-loop transfer function of the airplane with 
the autopilot in the longitudinal model is; 

<iVi/f(jl- — * (w) 

. 2 ■* 

J(i - Ah V ♦ 2^dJ n f fir“ > 

Such a system involving an open-loop pole in the right-half s-piane muv 
be conditionally stable: 

( i i Sketch the root-locus plot when a = b I, c = 0 5. and u„ -I 
( ii I Find the range of "K" for stability . 
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1 . For the following two signals shown below 



a) find the Z transform of each signal. 

b) find the Fourier transform of each signal. 

c) find the discrete Fourier transform N 4. 

d) find the convolution of the two signals. 

e) compute- this convohttion using Z transform. 

f) compute this convolution using DFT N=4. 

2. Find and sketch the unit sample response for the 
system y(n)=5/6y(n-l )-l/6y(n-2)+x(n). Find the 
DFT of the unite sample response (N 3). If a unit 
step input is applied find the output using Z 
transform . 



3. Find and sketch the unit sample response for the 
system y(n)=x(n)+0.5x(n-l )*0.25x(n-2). Find the Z 
transform, the Fourier transform and the DFT of the 
unite sample response (N 3). 

4. Transform the following analog filters to digital 
filters using impulse invariant method and the 
bilinear transform with T 1 sec. 





o I K 



H,(s)= l/(s+l) 



H;(S)=S/(S-+S+1) 
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Answer the following problems : 

1. The schematic diagram of a servomechanism is given in the figure shown 
below The system constants arc as follows- 
Synchro sensitivity, K\ I volt/deg. 

Amplifier gam, K, =20 volt'volt 

Motor torque constant, K. = 10’’ N. m/volt 

Load inertia, Ju = 1 .5 x to" 5 g.m2 

Viscous fnction. fi, = t * 10 5 Nm/rad.scc 

Tachometer const., K, = 0.2 volt/rad/sec 



Motor inertia and fnction .tre assumed to tie negligible. 




al Find (he value of i assuming that the tachometer is disconnected Determine 
also the steady-state error corresponding to an input velocity of 1 rad/sec. 

b) Determine w hen the tachometer is included as part of the system 

c) The tachometer is now removed and the amplifier is replaced by a 
proportional Plus integral amplifier whose output voltage is given by 

i, y t ,. j. , compare the steady-state behavior of the system with that 
of, part (a). 

2 a) The block diagram of a servomechanism is shown in figure below. 
Determine the value of system gain K and tachometer gain A', so that the 
maximum overshoot to a unit step response is 40 percent and peak time is 0 8 
second. 



Amplitude in 
db 




6 Consider a unity feedback system with an opcn-loo). transfer function of, 

fr(j)= 

jfi + Uls+O 

Hie system is to be compensated according to the following design 
specifications : 

Damping ratio, g =0.5, 

Natural frequency, w, = 2 ra-i/scc. 

Design a suitable compensator for this system such that it achieves the above 
design requirements . 
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Answer the following questio n s. You may assume any missing data. 

Question I : 

A What IS a system call? What is the purpose of system calls' 7 Give at least four examples for system 
H What ts a process? W'hal is PCB7 What are the maior activities of an OS in regard to process 

management? 

< Distinguish between mcdiamsm and policy. Why the separation of policy from mechanism is a very 
important principle in OS design? 

D Suggest two main models tor process communication. Provide a simple comparison in terms of 
advantages and disadvantages. 



Question 2: 

A. w hat IS swapping? Show the effect of swapping on the OS design in terms of process transition slates 
ft W hat are the live major activities of un operating system in regard to process management? 
t Distinguish between process switching and Context switch Show the mam steps to switch the CPC 
from it process to another 

1) When a process creates a new process using the fork () operation, which of the following state is shated 
between the parent ptocess and the child process? 

i Stack n. Heap in Shared memory segments. 



Question 3: 

A Distinguish tseiween sltoit-teim and long-term schedulers 

B Suppose that the following processes antve for execution at the times indicated. Each process will run 
the listed amount of time In answering the questions, use non-precmptise scheduling and base all 
decisions on the information you have at the time the decision must be made 

Process Arrival rune Burst Time 

Pi o.n « 

ft 0.4 4 

ft 1.0 | 



(I) What is the average turnaround lime for these processes with the FCFS scheduling algorithm? 

(II) What is ihe average turnaround lime for these processes with the SJF scheduling algorithm ’ 
lllli The SJb algorithm is supposed to improve performance, but notice that we chose to run 

process PI at lime 0 because we did not know that two shorter processes would arrive soon 
Compute what the average turnaround time will be if the CPI is left idle for the first 1 unit 
and then SJF scheduling is used Remember that processes PI and P2 ate waiting during this 
idle time, so their waiting time may increase This algorithm could be known as future- 
knowlcdgc scheduling 



Question 4: 

A How could a system be designed to allow a choice of operating systems to boot from'’ What w ould the 
bootstrap program need to do? 

B Pros ide two programming examples in w hich multithreading pros ides belter performance than a single- 
threaded solution. 

C What are two differences between user-level threads and kernel-level threads' Coder what 
circumstances is one type better than the other? 

D. What resources arc used when a thread is created'' How do thev differ from (hose used when a process 
is created? 



Best Wishes. 

I>r. Hicham Sated Mahmoud 



